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© Derivatives of thlazolldlne-4-eartooxyUc acid having pharmacological activity. 

© Compounds of the formula 




(I) 



CO-R. 



00 

to 



wherein R. Ri , Rj and Y have the meanings mentioned in (he description, processes for their preparation 
and their use in the pharmaceutical field are described. 



The compounds of formula I are endowed with anti-pyretic, anti-inflammatory, mucolitic and analg sic 
1. activity together with good gastric tolerability. 
*g i n addition, the compounds of formula I are active in the treatment of ischemic or reperfusion syndromes. 
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laly to derivatives of N^t-thiazolidine-4<arooxy^ acceptable acids or bases. 

Japanese patent application No. »fX2^ *0»«^«" 8 pheny '' 3 ^ ° f ' 
ileal Co.. in which at the porfon2tf b ^Sc arZngistatic activity described in IN fl««n 
benzyl group and *• ~S? C ^S S55j«3«« In the name of Kolmar Laboratory Inc.. m 
patent application No. 2.208.533 (Ch^ ^J^ 
which at the position 2 there is ™"*^£J£^ at position 4. 

The said compounds ^^jf^^T^M 

An object of the present invention are the eompou™ 



20 



M — i- CO-I 



(I) 



R 2 



25 wherein 

Y is hydrogen or methyl; 



as 



r is a radical selected from: 

- (e-methoxy-2-naphthyl)-methyl, 

30 . i-(4-isobutylphenyi>e*yli 

- i-(6-methoxy-2-rwphthyi)^thyi. 

- 5H2,4^Hluorophenyl)-2-hydroxyphenyl, 

■ 1 ^3-ben^oyl-ohenylH'* 1 y , • 

- 2K2^11cWc<c^ytarnir»>^nzyl, 

- H4K2HI^N5arbonylH)henylHthyl 
when Y"CHj 

a radical of an amlnoacW of the formula 



45 



-N-(CHJ -CH-CO-R 



by 1 or 2 hydroxy groups; 

n is an integer chosen from 0, 1 and 2; 
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ft o r, toaether may also form a -(Crfeh- or -CH 2 -S-CH 2 - group; 

r» &s. sj-crri- — — 



5 



-N-(CH,> -CH-C00H 

6 n 



aromatic WcarboxyBc acid having up to 12 carb on atoms: 
andZir salts with pharmaceutical* acceptable acids or bases. 
' rT^SIv - acy. radical of the « ^'se^ for example, among acetic, propionic. 
Varmaceutically acceptable ."onwta^ ^f^' J* lactiCi paimitlc. thiolacttc. 
butync. Isobutyric. pentanoic. ^J£»££^ M a^d.methy.ben.oic. cinnarmc. 
pivatic. phenylacetlc. pherwxyacetic, glyceric^ 2 pne * ?^ ^ 2 .Wihydfoxybenzoic. 4-methox- 

" ,ic, sii*«i»<»*«y«« •w*"**'* 

carboxylic derivatives of the formula 



36 




(ID 



I 

H 



40 



45 



50 



wherein R, Ri and Y have the meanings aiready men^ ^nnecton vrfth formula 

described in the EP-A- 0 254 ^J^^^ * formula II with a suitable acylating 

cTbicarbonate or of an organic base such as WjJT*: r9 active derivatives such as 

dlpeptlde of the formula 



85 



wherein R,, rV and n have the meanings already mentioned. 
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This condensation is carried out according to techniques known in the peptides chemistry, for exampl 
in the presence of a suitable condensing agent such as dicyciohexytcarbodiimide and N-hydroxyben- 
zotriazole. 

The compounds of formula III are aminoacids or esters th reof (R* = OH, alkoxy) or dipeptides [FU =-N- 
5 (RsHCH2)n-CH(R3hCOOH] which are known or can be easily prepared according to known methods, for 
example by condensation^ two aminoacids suitably protected in the pr sence of dicyclohexylcarbodiimid 
and N-hydroxybenzotriazoie. 

The compounds of formula II may be prepared (as described in the above-mentioned EP-A- 0 254 354 
of Zambon S.p A), by reaction of a carbonyl compound of the formula 



75 
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ft-C-0 (IV) 



with cysteine. 

The carbonyl compounds of formula IV are known compounds or they may be easily prepared by 
reduction, according to conventional methods, of the corresponding carboxylic adds of the formula 

R-COOH (V) 
whenY«H 

or by oxidation of the corresponding alcohols of the formula 

j (VI) 
R-CH-OH 



30 The carboxylic adds of formula V are known, pharmaceutical^ active compounds endowed with anti- 
pyretic, anti-inflammatory and analgesic activity. 

They are known by the following common names: 
Ibuprofen [R * l-^isobutylphenylj-ethyl], 
Naproxen [R=1-{SK6-methoxy-2-naphthyl)-ethy1], 

35 Dtflunisal [R = 5^2,4KlifIuorophenyl)-2-hydroxy-phenyn, 

Rufenamic add [R * 2^3-trtfhx^e%lphenytaminoH?heriyl] t 

Sullndac [R = (Z)-5-fluoro»2-methyM-<4-methy^ H-inden-3-yl-methyfl, 

Indometacin [R « 1 -(4<hloroben2oyl)-5Hnethoxy-2-methy 1-1 H-indol-3-y l-methyl], 

Ketoprofen (fl ■ 1 -{3-benzoyl-phenylHthyl], 
40 Diclofenac p ■ 2-(2,6-cfichlorophenylamino)-benzyl] l 
Suprofen {R«H^thienylcarbonylh5henyl>ethyl}. 

Among the compounds IV Nebumetone [4^6-methoxy-2-naphthyl)-butan-2-oneI is a known drug en* 
dowed wffh anti-inflammatory and analgesic activity. 

The compounds of the present invention have several asymmetry centers. Typical asymmetry centers 
48 are the carbon atoms on position 2 and 4 in the thiazolidine ring and the carbon atom of the R substituent 
which is at alpha-position to the thiazolidine ring when R is a radical chosen from 
H4-isobutylphenyi)-ethyi, 
W6-methoxy-2-naphthylHthyl, 
H3-benzoyl-phenyl)-ethyl, and 
30 1 -[4-(2-thienykarbonyl)-phenylHthyl. 

By suitably selecting the compounds of formula II used in the synthesis of the compounds of formula I 
it is possible to prepare the compounds of formula I having the desired optical isomerism. 

In particular the configuration of the carbon atom at the position 4 of the thiazolidine ring depends on 
the R or S configuration of the cysteine used in the preparation of the compounds of formula II. Likewise. 
55 the configuration of the carbon atom at alpha to position 2 of the thiazolidine ring depends on the R or $ 
configuration of the carbon atom at alpha to the carbonyl group in the compounds f formula IV. 

The pharmaceutical^ acceptable salts of the compounds of formula I may be prepared by usual 
methods. 
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The salts with bases are obtained by salification of the carboxylic group on me position 4 of the 
thiazolidine ring (Ri 3 OH) or of the free carboxylic group when Ra is an acyl from a tricarboxylic acid or 
also by salification of carboxylic groups optionally present on the Ri substituent or of other acid functions 
Optionally present on the R2 substituent 

6 Typical examples of pharmaceutical^ acceptable bases are the alkali and earth-alkaline metals such as 
Na, K, Ca and Mg, and the organic bases such as 2-amino-ethanol. trihydroxymethyl-aminomethane, 
glucosamine, lysine and arginine. 

The salts with adds are obtained by salification of amino groups optionally present on the Ri and R2 
substituents. Examples of useful acids are the pharmaceutical^ acceptable fatty, acids and mineral acids. 

10 As mentioned above the compounds of formula I are endowed with valuable pharmacological prop- 
erties. 

They, in fact, are endowed with anti-pyretic, anti-inflammatory, mucolytic and analgesic action. 

Compared with the acids of formula V, the compounds of formula I show a similar profile as far as the 
anti-pyretic, anti-inflammatory and analgesic action is concerned, in terms of both quality and quantity. 
t5 A salient difference is indeed the gastric tolerability which is a serious drawback of many acids of 
formula V but which is very good for the compounds of the present invention. 

In addition, the compounds of the present invention proved to be active as mucolytics and in th 
treatment of ischemic and reperfusion syndromes (M. Bemter et ai., Circulation Research, 58 331-340, 
1988) concerning various tissues and parenchymas (for example, by preventing reperfusion and reinfarction 
20 arrythmias) and in the treatment of parenchymal alterations due to an overproduction of oxidant radicals by 
endogenous and esogenous factors. 

The compounds of the present invention proved to be endowed with preventive action on QSH 

depletion (reduced glutathione). 

Peculiar and innovative proved to be also the ability of the compounds of formula I in preventing 
25 arrythmias from reperfusion in the post-infarctual and reinfarctual syndromes. 

Once the acute phase of infarction has been overcome, the patient during reperfusion, aided by 
spontaneous or pharmaceutically-induced thrombolysis or by-pass operations, runs a serious risk of 
arrythmias (ectopic beats, tachycardia and ventricular fibrillation) which in many cases can prove fatal. 
Since the compounds of formula I proved to be well tolerated both by oral route and by endov nous 
so injection, they can therefore be used in human therapy as anti-pyretic, anti-inflammatory, mucolitic and 
analgesic drugs but most of all as drugs capable of preventing the oxidative injuries and the reperfusion 
damages in the post-infarction and reinfarction syndrome and also in the ischemic and post-isch mic 
syndromes, and the injuries by oxidant radicals at the pulmonar, cerebral and intestinal levels. 

The compounds of the present invention may be administered by oral or rectal routes at doses of from 
35 200 to 4,000 mg/day and by the intravenous route at doses of from 100 to 2,000 mg/day. 

For therapeutical purposes the compounds of formula I are preferably incorporated into pharmaceutical 
dosage forms suitable for the desired administration route such as tablets, dragees, capsules, granules, 
suppositories, solutions, suspensions and iyophilized compositions to be diluted to obtain injectable liquids. 
Such pharmaceutical dosage forms are prepared by conventional techniques and, in addition to the 
40 selected compound of formula I, they contain solid or liquid inert diluents and carriers and pharmaceutical^ 
useful additives such as aggregants, disaggregants, salts for regulating the osmotic pressure, buffers, 

sweeteners and colouring agents. 

Particularly useful In preventing the reinfarction are also slow-release pharmaceutical forms for oral use 

which are prepared according to conventional techniques. 
45 For the purpose of better illustrating the present invention, without limiting it in any way, the following 

examples are now given. 

Example 1 

so 



3-acetyt-2-((1 RH-<4-isobutylphenyl)-ethylHhia^ acid 

To a suspension of 2K(1RH-(4-isQbutylphenyl)-etrty^ acid (3 g; 0.010 mol) 

in tetrahydrofurane (5 ml) a solution of NaHCOa (3 g) in water (50 ml) is slowly added. 

To the thus obtained solution, kept under stirring at room temperature, acetic anhydride (2.13 ml; 0.021 

mol) is added dropwise. 
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After two hours, ethyl acetate (50 ml) is added. 

The organic phase is separated. The aqueous phas is acidified with hydrochloric acid and extracted 
with ethyl acetate. 

After drying on sodium sulphate and evaporation of the solvent a crude product is obtained (3.7 g) 
s which is purified by chromatography on silica gel eluenting with methylene chloride:ethyl acetate:acetic acid 

a 6:4:1, yielding 3-acetyl-2H(lRH^4-i$obutylpheny^ acid (2.4 9) as a 

solid which is crystallized from terbutyl-methyl-ether. 

m.p. a 150- 153' C 

[ah 20 a -64.5* C(C a 1.DMF) 
ro 1 H-NMR (200 MHz, CDCb): delta (ppm): 0.88 [d, 6H, (CHsfeCH, J = 4.9 Hz]; 1.35 (d, 3R CH 3 -CH t J = 7.1 

Hz); 1.84 [m. 1H, (CH 3 hCH]; 2.28 (s ( 3H, CH 3 CO); 2.44jd, 2H. PhCHa. J » 7.2 Hz); 3.05 (dq, 1H. CH3CH); 

3.20 (dd, 1H, Hb-C-S, Jab" 89 12.4 Hz. Jex a 8.8 Hz); 3.55 (dd. 1H, Ha-C-S, Jab a 12.4 Hz, Jax 3 8.9 Hz); 

4.95 (dd, 1H, HrOCOO, Jax * 8.9 Hz, Jax a 8.8 Hz); 5.07 (d. 1H, S-CH-N. J = 8.8 Hz); 7.11 (s, 4H, 

aromatics). 

15 

Example 2 



20 

3-acetyt-2-((l SH ^sobutylphenyl)^ylhthlazolidine^R)-carboxylic acid 

Working as described in Example 1 and using 2-t(lS)-1-(4-isobutylphenyl)-ethylHhiazolidine-4(R)- 
carboxylic add (10 g; 0.034 mol) as the starting product, a crude product (10.3 g) is obtained which is 
25 crystallized twice from Isopropyl ether until a pure product (7.1 g; yield 62%) is obtained. 
m.p. « 131 - 133* C 
[ah 20 a -210.8* C(c ■ 1.0MF) 

'H-NMR (200 MHz, CDCI3): delta (ppm): 0.85 [d, 8H, (CHsfcCH]; 1.42 (s ( 3H. CHa-CO); 1.45 [d. 3H. (CH 3 )- 
CH, J « 7.1 Hz); 1 .81 [m, 1H, (CH 3 )CH 2 CH]; 2.42 (d, 2H, PhCHa, J = 7.1 Hz); 2.90 (dq, 1H, CH 3 -CH-Ph); 
30 3.27 (dd, 1H. S-CHrCH* JAB * 12.6 Hz,"Jex a 8.9 Hz); 3.91 (dd, 1H. S-CH A -CHx. Jab a 12.8 Hz, Jax a 
8.4 Hz); 4.8 (d, 1H, Ph-CH-CH, J » 10.2 Hz); 4.88 (dd, 1H, S-CH2-CH* Jax ° 8.4 Hz, Jax a 8.9 Hz); 7.10 
(s, 4H, aromatics). ~ 

35 Example 3 



N-{3-aeetyi-2H(l3H^sobutylphe ethyl ester 

40 

To a solution of N^2H(1SH^sobutylphenyl>e^^ ethyl es- 

ter hydrochloride (2 g; 0.0046 mol) in methylene chloride (30 ml), trlethylamine (13 ml; 0.0094 mol) is 
added under stirring and at 0*C and, after that acetyl chloride (0.34 g; 0.0048 mol). 

The temperature of the reaction mixture is allowed to rise to the room temperature and the mixture is 
45 then kept under stirring for two hours. 

Methylene chloride is evaporated to dryness and the residue is treated with ethyl ether and a 5% 
solution of hydrochloric acid. The phases are separated and the ethereal phase is washed with a 5% 
solution of sodium bicarbonate and then with water. 

After drying on sodium sulphate and evaporation of the solvent an oil (1.8 g) is obtained which consists 
50 mainly (91%) of the desired product (yield, 72%). An analytically-pure sample is obtained by chromatog- 
raphy on a silica gel column; eluent methylene chlorideiethyl acetate 3 6:4. 
Mo 20 » - 141.6* C(c * 1.DMF) 

1 H-NMR (200 MHz, OMSO-de): delta (ppm): 0.84 (d, 3H, CH 3 -CH-CH 3 , J » 6.6 Hz); 0.86 (d. 3H. CH 3 -CH- 
CH 3 , J « 6.6 Hz); 1.29 (t 3H. CH3CH2O. J * 7.1 Hz); 1.40~<s, 3H, CHsCO * ); 1.40 (d, 3H, CH 3 CHPh t J » 
55 7<S Hz); 1.84 (s, 3H. CH3CO • );7.80 (m. 1H, CH 3 -CH-CH 3 ); 2.40 (d, 2H, CH 2 Ph, J = 7.3 Hz); 2.50 (m. 2H, 
CH2COO); 2.95-3.14 (m, 2H, NH-CH2); 3.39-3.76 (mT2H, S-CH-CH + CH-CH 3 ); 3.92-4.06 (m, 1H, S-CH- 

* = the ac tamldo signal Is split Into two parts by the presence of sin-anti contemners. 

» 



6 



EP 0 322 068 A1 



CH); 4.14 (q. 2H, OCHa. J = 7.1 Hz); 4.78 (d. 1H, S-CH-N, J = 10.4 Hz); 4.90 (dd, 1H ( N-CH-CO); 7.02 (s. 
4H, aromatics); 7.62 (m, 1H, NH). 



s Claims 

1) A compound of the formula 
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(I) 



CO-R 



16 

■ 

wherein 

Y is hydrogen or methyl; 
when Y * H 
20 R is a radical chosen from: 

(e-methoxy^-naphthylHnethyl, 
1 ^sobutylphenylHthyl, 

1- <6Hnethoxy-2-naphthyl>«thyl, 
5^2,4-dlfluorophenyl)-2-hydroxyphenyl, 
2^3-trif1uoromethyi-phenyiarnino)-phenyl, 

(2)-5-fluon>2-methyl-1 -(4^ethylsulfinyibenzylidene)-1 H-inden-3-yhmethyl, 
1 -(Vchlorobenzoyl)-5-methoxy-2-methyl-1 H-indol-3-yl-methyl, 

1 -<JW»nzoyl-phenylHthyl. 

2- (2.6-dichlorophenylaminoH3enzyl, 
1 ^2-thienyl<artX)nylH5hwylHthy I, 

when Y»CH3 

R is 2-(6-methoxy-2-naphthyl)-ethyl; 

Ri is hydroxy, Ci-Cs aikoxy, amino, mono- or dialkylamino wherein the alkyl has from 1 to 4 carbon atoms, 
a radical of an aminoacid of the formula 



55 



R R 

I I 

-N-CCHJ -CH-CO-R, 
2 n * 



wherein 

Rs is hydrogen; 

R» is hydrogen. Ci-Ct aikyi, optionally substituted by hydroxy, SH, SCH 3 . or a phenyl optionally substituted 
46 with 1 or 2 hydroxy groups; 

n is an Integer chosen from 0, 1 and 2; 

when n«0, Rs and Ra together may also form a -<CH 2 )3- or -CHrS-CHa- group; 
R* is hydroxy, Ct-Ce aikoxy or a radical of an aminoacid of the formula 

50 R e R * 

I 5 I 

-N-(CHJ -CH-COOH 
2 n 



wherein Rs, Rand n have the meanings already mentioned; 

Ra is an acyl radical of a saturated or unsaturated, aliphatic monocarboxyiic acid, an aromatic or an 
arylaliphatic acid having up to 16 carbon atoms, of a het rocycllc monocarboxyiic acid having a ring with 5 
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or e member, containing 1 or 2 heteroatoms chosen from nitrogen, oxygen or sulphur, or of an ailphatic or 

aromatic bicarboxyllc add having up to 12 carbon atoms; 

and their salts with pharmaceutlcalty acceptable acids or bases. 

2 7a compound according to claim 1 wherein Ris i-^utyiphenylH*yl_ 
e 3 A expound according to claim 1 wherein R is l.(6^oxy.2^aprrthylHhyl. 
5 * I to claim 1 wherein R Is H^nzoylphenylHthyl. 

5) A compound according to claim 1 wherein R« is hydroxy.^ 

6) A compound according to claim 1 wherein Ri Is C,-C« altoxy. 

7) A corner* acceding ^^^^ ^ from ace«c, pronto, butyric, 
acetyl ^ maBc , 
pyridinecarboxytic and 4^yrldlnecarboxyllc add. 

25 acylation of a compound of the formula 



30 




(ID 



35 



40 



together with inert solid or liquid carriers or diluents and. optionally, wim aoaiuvw 
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